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This listing of claims will replace all prior veraion, and listings, of claims in the 
application: 

Listing of Claims: 

1 - (cuiTcntly amended) A frequency translating device (FID) thai utilizes a local 
oscillator (LO) to convert a radio frequency (RF) to an intermediate frequency (IF) 
and to convert an IF to a RF, said FTD comprising; 

at least one mixer diode connected to down*convert an RF to an IF and to up- 
convcrl an IF to an RF, said mixer diode having a threshold voltage; and 

means for controlling the excitation of the parasitic voltage-dependent 
capacitance of s;aid at least one mixer diode to produce a reciprocal conversion 
response between said down*conversion and said up-con version, said means for 
controlling the excitation of the parasitic voltage-dependent capacitance of said at 
least one mixer diode including u rat least one source of direct current (DC) bias that is 
electrically connected to said at least one mixer diode, each of said at least one source 
of DC bias corresponding to one of each of said at least one mixer diode, said at least 
one source of DC bias providing a DC bias to said at least one mixer diode that moves 
the voltage that is applied to said at least one mixer diode closer to said threshold 
voltage of said at least one mixer diode; 

said at least one mixer diode being turned on in response to said DC bias and 
in response to an LO drive. 

2. (original) The KI D of claim 1 wherein said LO drive has an amplitude that is 
less than said threshold voltage of said at least one mixer diode. 

3. (original) The FTD of claim 1 wherein the sum of said DC bias and said LO 
drive periodically turns on said at least one mixer diode. 
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4. (currently amended) The FTD of claim 1 further incJuding a second mixer 
diode connected to down-convert an RF to an IF and to up-convert an IF to an RF, 
said second mixer diode having a threshold voltage and including means for 
controlling the excitation of the parasitic voltage-dependent capacitance of said 
second mixer diode to produce a reciprocal conversion response between said down- 
conversion and said up-conversion, said means for controlling the excitation of the 
parasitic voltage-dependent capacitance of said second mixer diode including a 
second source of direct current (DC) bias that is electrically connected to said second 
mixer diode, said second source of DC bias providing a I3C bias to said second mixer 
diode that moves the voltage that is applied to said second mixer diode closer to said 
threshold voltage of said second mixer diode^ said second mixer diode being turned 
on in response to said DC bias and in response to said LO drive that is used to turn on 
said at least one mixer diode. 

5. (currently amended) The FTD of claim 1 further including second, third, and 
fourth mixer diodes connected to down-convert an RF to an IF and to up-convert an 
TP to an RF, said second, third, and fourth mixer diodes having threshold voltages and 
including means for controlling the excitation of the parasitic voltage-dependent 
capacitance of said second, third, and fourth mixer diodes to produce a reciprocal 
conversion response between said down-conversion and said up-conversion, said 
means for controlling the excitation of the parasitic voltage-dependent capacitance 
mcluding second, third, and fourth direct current (DC) bias sources that are 
electrically connected to said second, third, and fourth mixer diodes* said second. 
third, and fourth D C bias sources providing DC bias to said second, third, and fourth 
mixer diodes that moves the voltage that Is applied to said second, tliird, and fourth 
mixer diodes closer to said threshold voltage of said second, third, and fourth mixer 
diodes, said second, third, and fourth mixer diodes being turned on in response to said 
DC bias and in response to said LO drive that is used to turn on said at least one mixer 
diode ► 
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6. (currently amended) A method for operating a frequency translating device 
(FTD) that includes at least one mixer diode, said at least one mixer diode having a 
threshold voltage, said method comprising: 

down-converting a radio frequency (RF) to an intermediate frequency (fF), 
said down-conversion having a down-conversion response; 

up-con verdng an IF to an RF, said up-conversion having an up-conversion 
response; 

controUing the excitation of the parasitic voltage-dependent capacitance of 
said at least one mixer diode dunog said down-conversion and said up-conversion to 
make said down-conversion response reciprocal to said up-conversion response by 
providing a direct current (DC) bias to a DC source at each of said at least one mixer 
diode ttiat moves the voltage that is applied to said at least one mix^er diode closer to 
said threshold voltage of said at least one mixer diode; and 

providing a local oscillator (LO) drive to said at least one mixer diode. 

7. (original) Tlie method of claim 6 wherein said LO drive has an amplitude that 
is less than the threshold voltage of said at least one mixer diode. 

8. (original) The method of claim 6 wherein the sum of said DC bias and said LO 
drive periodically turns on said at least one mixer diode. 

9. (original) The method of claim 6 wherein said FTD is used for down- 
conversion and up-conversion in a three-pair measurement method, where the three 
pairs of FTDs are chosen from a group of three FTDs. 

10. (original) The method of claim 6 wherein said DC bias is in the range of 0 J — 
0,25 volts and said LO drive has a peak to peak maximum amplitude in the range of 
0.05 - 0.2 volts. 
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1 1. (currently amended) A system for determining tlie conversion response of a 
device under test (DUT), the DUT is a frequency translation device (KfD), the system 
comprising: 

means for coupling the DUT to a first test FTD {TM 1 ) during a tlrst 
measurement, for coupling said DUT to a second test FTD (TM2) during a second 
measurement, and for coupling said TMl to said TM2 during a third measurement, 
said TMl and TM2 are FTDs» said first measurement provides a first conversion 
response of said DUT coupled with said TMl with one of the coup Jed DUT and TMl 
being an up-convertcr FTD and the other one of said coupled DUT and TMl being a 
down-converter FTD, said second measurement provides a second conversion 
response of said DUT coupled to said TM2 with one of said coupled DUT and TM2 
being an up-converter FTD and the other one of sdd coupled DUT and TM2 being a 
down-converter FTD^ the third measurement provides a third conversion response of 
said TM I coupled with said TM2 with one of said coupled TM T and TM2 being an 
up-converter FTD and the other one of said coupled TMl and TM2 being a down- 
converter KPD, one of said TM 1 FTD and TM2 FTD has reciprocal up-conversion 
and down^nversion responses, said reciprocal FTD is an up-converter during one of 
said first, second, or third measurements and is a down-converter during another one 
of said first, second, or third measurements, said reciprocal FTD inoluding i including: 
at least one mixer diode connected to down-convert and to up-convert, 
said mixer diode having a threshold voltage;-a»d 

means for controlling the excitation of the parasitic vottage-dependent 
capacitance of said at least one mixer diode to produce said reciprocal 
conversion response between said down-conversion and said up-conver$ion, 
said means for controlting the excitation of the parasitic voltage-dependent 
capacitance of said at least one mixer diode including a -at least one s ource of 
direct current (DC) bias that is electrically connected to said at least one mixer 
diode, each of said at least one source of DC bias corresponding to one of each 
of said at least one mixer diode, said at least one source of DC bias providing 
a DC bias to said at least one mixer diode that moves the voltage that is 
applied to said at least one mixer diode closer to said threshold voltage of said 
at least one mixer diode; 

said at least one mixer diode being turned on in response to said DC 
bias and in response to a local oscillator (I.,0) drive; 
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an analyzer for measuring said first, second, and third measurements 
by providing an input signal at a first connection and by sampling an output 
signal from a second connection; and 

a controller for calculating the conversion response of said DUT from 
said first, second^ and third conversion responses. 

12. (origina)) The system of claim 1 1 wherein said LO drive has an amplitude that 
is less than said threshold voltage of said at least one mixer diode. 

13. (original) The system of claim 1 1 further including an LO source tor providing 
said LO drive, wherein said up-conversion and down^conversion FTDs receive said 
LO drive for frequency translation. 

14. (original) The system of claim 13 further including an attenuator located 
between said LO source and said reciprocal FTD. 

15. (original) The system of claim 1 1 wherein the sum of said DC bias and said 
LO drive periodically turns on said at least one mixer diode. 

1 6* (currently amended) The system of clmm 1 1 wherein said reciprocal FTD 
further includes a second mixer diode connected to down-convert an RF to an IF and 
to up-convert an IF to an RF, said second mixer diode having a threshold voltage and 
including means for controlling the excitation of the parasitic voltage-4ependent 
capacitance of said second mixer diode to produce a reciprocal conversion response 
between said down-conversion and said up-conversion, said means for controlling the 
excitation of the parasitic voltage-dependent capacitance of said second mixer diode 
including a second s ource of direct current (DC) bias that is electrically connected to 
said second mixer diode* said second source of DC bias providing a DC bias to said 
second mixer diode that moves the voltage that is applied to said second mixer diode 
closer to said threshold voltage of said second mixer diode, said ^yccund mixer diode 
being turned on In response to said DC bias and in response to said LO drive that is 
used to turn on said at least one mixer diode. 
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\7. (currently amended) The system of claim 1 1 wherein said reciprocal FTD 
further includes second, third, and fourth mixer diodes connected to down-convert an 
RF to an EF and to up-convert an IF to an RF, said second, thirds and fourth mixer 
diodes having threshold voltages and including means for controlling the excitation of 
the parasitic voltage-dependent capacitance of said second, toird, and fourth mixer 
diodes to produce a reciprocal conversion response between said down-conversion 
and said up-eonversion, said means for controlling the excitation of the parasitic 
voltage-dependent capacitance including second, third, and fourdi direct current (DC) 
bias sources that are electrically connected to said second, third, and fourth mixer 
diodes, said second, third, and fo urth DC bias sources providing DC bias to said 
second, third, and fourth mixer diodes that moves the voltage that is applied to said 
second, third, and fourth mixer diodes closer to said ttireshold voltage of said second, 
third, and fourth mixer diodes, said second, third, and fourth mixer diodes being 
turned on in response to said DC bias and in response to said LO drive that is used to 
turn on said at least one mixer diode. 

1 8. (original) The system of claim 1 1 wherein said analyzer includes means for 
measuring said firsts second, and third conversion responses by providing an input 
signal at said first connection and by sampling the output signal at said second 
connection, for repeating said first measurement with said LO drive of one of said up 
or down converters phase shifted ninety degrees to provide a first repeated conversion 
response, for repeating said second measurement with said LO drive of one of the up 
or down converters phase shifted ninety degrees to provide a second repeated 
conversion response, and for repeating said third measurement with said LO drive of 
one of said up or down converters phase shifted ninety degrees to provide a third 
repeated conversion response, said reciprocal FTD is an up-converter during one of 
said first, second, or third measurements and respectively during said first, second, or 
third repeated measurements and is a down-converter during another one of said first, 
second, or third measurements and respectively during said first, second, or third 
repeated measurements; and 

wherein said controller includes means for calculating the conversion response 
of said DUT from said first, second, and ^ird conversion responses and said first» 
second^ and third repeated conversion responses* 

Attorney Docket No. 10004113-1 
Serial No. 09/941,418 



Ajncndmcnt and Response to Office Action 



PAGE 8/17 ' RCVD AT 2/1712006 10:26:49 AM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/27 * DNiS:2738300 * CSID:92524901 1 1 ' DURATION ^m-ss):0S-16 

BEST AVAIUBLE COPY 



Sent By: Wilson & Ham; 



92524901 1 1 ; 



Feb-17-06 9:38AM; 



Page 



19. {currently amended) A method for determining the conversion response of a 
device under test (DUT), the DUT is a frequency translation device (FTD), the 
method comprising: 

measuring a first conversion response of said DUT coupled with a first test 
device (TMl), said TMl is an FTD, one of said coupled DUT and TMl is an up- 
converter FTD and the other one of said coupled DUT and TMl is a down-converter 
FTD; 

measuring a second conversion response of said DUT coupled with a second 
test device (TM2), said TM2 is an FTD» one of said coupled DUT and TM2 is an up- 
converter FTD and the odier one of said coupled DUT and TM2 is a down-converter 
FTD; 

measuring a ihird conversion response of said TM I coupled with said TM2, 
one of said coupled TM I and TM2 is an up-converter FTD and the other one of said 
coupled TMl and TM2 is a down-converter FTD, one of said TMl FTD and TM2 
FTD has reciprocal up^conversion and down-conversion responses, said recipTx>caJ 
FTD is an up-converter during one of said first, second, or third measurements and is 
a down-converter during another one of said firsts second^ or third measurements^ said 
reciprocal FTD including at least one mixer diode and at least one source of direct 
current (DC) bias, each of said at least one source of DC bias corresponding to one of 
each of said at least one mixer diode, wherein the o peration of said reciprocal FTD 
iDolud es 5 includes: 

controlling the excitation of the parasitic voltage-dependent capacitance of 
said at least one mixer diode to make said down-conversion response reciprocal to 
said up-conversion response by providing a direct current (DC) bias to said at least 
one mixer diode that moves the voltage that is applied to said at least one mixer diode 
closer lu said threshold voltage of said at lea^ one mixer diode; 

providing a local oscillator (LO) drive to said at least one mixer diode; and 
calculating the conversion response of said DUT from said first, second, and 
third conversion responses. 



20, (original) The method of claim 19 wherein said LO drive has an amplitude 
that is less than the threshold voltage of said at least one mixer diode. 
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21, (original) The methcxl of claim 19 wherein the sum of said DC bias and said 
LO drive periodically turns on said at least one mixer diode. 

22, (original) The method of claim 1 9 wherein said DC bias is in the range of 0. 1 
- 0.25 volts and said LO drive has a peak to peak maximum amplitude in the range of 
0.05 " 0.2 vohs, 

23. (oHgioai) The method of claim 19 further including attenuating said LO drive 
before said LO drive is provided to said at least one mixer diode. 

24. (original) The method of claim 19 comprising: 

repeating said first measurement with said LO drive of one of s^aid up or down 
converters phase shifted ninety degrees to provide a first repeated conversion 
response; 

repeating said second measurement with said LO drive of one of said up or 
down converters phase shifted ninety degrees to provide a second repeated conversion 
respotise; 

repeating said third measurement witfi said LO drive of one of said up or down 
converters phase shifted ninety degrees to provide a third repeated conversion 
response, said reciprocal FVD is an i^hconverter during one of said first, second, or 
third measurements and respective first, second, or third repeated measurements and 
is a down-converter during another one of said first, second, or third measurements 
and respective firsts second^ or third repeated measurements; and 

calculating the conversion response of said DUT from said first, second, and 
third conversion responses and said first, second, and third repeated conversion 
responses. 
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25, (new) The FTD of claim 1, wherein each of said at least one source of DC bias 
comprises a capacitor and an inductor, said capacitor coupled to the cathode of said at 
least one mixer diode, said inductor coupled in parallel between said capacitor and 
said at least one mixer diode, said inductor also coupled to a DC source, 

26. (new) The system of claim \ 1 , wherein each of said at least one source of DC 
bias comprises a capacitor and an inductor, said capacitor coupled to Che cathode of 
said at least one mixer diode^ said inductor coupled in parallel between said capacitor 
and said at least one mixer diode, said inductor also coupled to a I>C source. 
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